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Abstract
Previous investigators have suggested that the DTL fibre electrode might not be suitable for the recording of replicable
electroretinograms. We present experimental evidence that when used adequately, this electrode does permit the recording of
highly reproducible retinal potentials. © 1999 Elsevier Science Ltd. All rights reserved.
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In their study on the human a-wave, Smith and
Lamb (1997) made use of the DTL fibre electrode as
the active corneal electrode to record the electroretino-
gram (ERG). They presented this electrode as a non-in-
vasive and safer alternative to the contact lens electrode
and consequently quite suitable for ERG recording
especially in research laboratories, where clinical super-
vision may not be readily available. They did however
indicate a potential shortcoming in that the DTL elec-
trode did not appear to yield replicable ERG responses,
a feature which seriously compromises its use in situa-
tions where reproducibility is fundamental such as
those requiring long recording sessions, repeated mea-
sures over time and even clinical electroretinography.
Given the possible impact that the above statement
could have on the ERG community, we feel that we
must intervene to reiterate that, when used adequately,
the DTL fibre electrode is perfectly suitable for the
recording of high quality and reproducible responses.
It has been our experience over the past several years
that the DTL electrode does represent a valid alterna-
tive to the contact lens electrode and its use does yield
highly reproducible retinal responses whether evoked to
diffuse or patterned light (Vaegan, 1984; Lachapelle,
Benoit, Little & Lachapelle, 1993; Hennessy & Vaegan,
1995; He´bert, Lachapelle & Dumont, 1996; Vaegan,
1996). However, compared to the contact lens electrode
which positions itself almost automatically, use of the
DTL electrode does require more care from the experi-
menter in that he:she must not only ascertain that it is
properly in place but also that it remains so throughout
the recording session. We advocate the placement of
the DTL electrode loosely and deep inside the lower lid
conjunctival bag (subpalpebral position), a position
that yields minimal electrode displacement (from eye
blinks or eye movements) and no corneal abrasion since
there is no contact with the cornea. Although once
trapped in the palpebral sac, the electrode will usually
remain there throughout the experiment, we recom-
mend that proper positioning be verified by inspections
at opportune times, especially at the end of the ERG
session (He´bert, Lachapelle & Dumont, 1996) or any
other moment where it will not interfere with the
recording protocol. While we realize that positioning
the electrode riding on the lower lid, as used by Smith
and Lamb, 1997 does yield responses of higher ampli-
tude (e.g. as much as 30% larger: Lachapelle, Benoit,
Little & Lachapelle, 1993) it will result in signals con-
taminated with artifacts as a result of greater electrode
displacement due to blink and eye movements all of
which will contribute to variability in ERG measure-
ments (Vaegan, 1984).
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Fig. 1. Representative photopic ERG (A) and oscillatory potentials
(B) recorded from the same subject at two different sessions spaced
by 2 weeks (tracings 1, two tracings are superposed) or within the
same session spaced by 30 min (tracings 2, two tracings are super-
posed). Each tracing represents an average of 15 responses evoked to
a flash of 7 cd m2 s delivered against a background of 30 cpd m2.
Vertical arrow indicate flash onset. Calibration, horizontal: 20 ms;
vertical: 50 mV.
magnitudes clearly indicate that our experimental ap-
proach does yield highly reliable ERG data (Fleiss,
1985) since between 84 and 97% of the variability is due
to subject-to-subject and not session-to-session (e.g.
repeated measures on same subject) variability.
While we realize that the above experiments were
conducted under optimal experimental conditions (e.g.
cooperative subjects, skilled experimenters, consistent
techniques, etc.), it has also been our experience that an
equivalent level of reliability is possible in clinical elec-
troretinography provided that great care is taken to use
the fibre electrode adequately. Unlike the corneal con-
tact lens electrode whose use is self evident and needs
little training, adequate utilization of the DTL fibre
electrode is a skill that one must develop through
practice. However once that level of proficiency is
reached, the results are highly satisfactory for both the
experimenter (or clinician) and the subject (or patient).
In summary, the above results clearly demonstrate
that, when used adequately, the DTL fibre electrode
does yield reproducible and consequently reliable mea-
surements. The subpalpebral DTL fibre electrode repre-
sents a comfortable and safe alternative to the corneal
contact lens electrode; features which allows for signifi-
cantly longer recording sessions and consequently the
elaboration of more complex experimental protocols.
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Interestingly however, to our knowledge none of the
previous literature on the DTL electrode specifically
examined the reproducibility of the major ERG compo-
nents with the use of a statistical test whose sole
purpose is to measure test-retest reproducibility such as
the intraclass coefficient of reproducibility (R) (Fleiss,
1985). In order to examine the above, we conducted a
small experiment aimed at demonstrating the reliability
(R) of the three major ERG components namely: a-
wave, b-wave, and oscillatory potentials (OPs) recorded
with the DTL electrode. Responses were collected from
eight normal subjects with pupils fully dilated (Trop-
icamide 1%) and the DTL electrode loosely positioned
deep in the conjunctival bag of the lower lid. In order
to minimize the impact of retinal adaptation, all record-
ings were obtained in photopic conditions (flash: 7 cd
m2s; background: 30 cd m2; white light; Ganzfeld
presentation; average of 15 responses). As shown at
Fig. 1 with the superimposed responses obtained from
the same subject during the same recording session
(tracings 2: 30 min interval), we could not demonstrate
measurable amplitude differences for the a- and b-
waves (column A) as well as for the OPs (column B).
However, and as expected, some amplitude differences
could be evidenced from the intersession measurements
(tracings 1 of A and B). The following amplitude
variations were obtained: 8.2% for the a-wave (intra-
class correlation coefficient of variability: R0.97),
10.5% for the b-wave (R0.92) and a mean 11.4%
(R0.84) for the OPs combined, which given their
smaller amplitudes were anticipated to vary more. Intr-
aclass correlation coefficients of variability of the above
.
